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2OHNVDQGU0DWVHQNR8NUDLQH2OJD*UDPPD8NUDLQH
-XVWLILFDWLRQRILQWHJUDWHGHQYLURQPHQWDODQGHFRQRPLFDVVHVVPHQW
RIWKHLPSDFWDFWLRQVLQWKHILHOGRIRLODQGJDVH[WUDFWLRQ
$EVWUDFW
7KHDLPRIWKHZHOIDUHVWDWH LQDFFRUGDQFHZLWKWKH&RQVWLWXWLRQRI8NUDLQHLVWRHQVXUHFRQGLWLRQVIRUWKHJURZWKRI
ZHOIDUHRIFLWL]HQV2QHRIWKHPDMRUFRPSRQHQWVLQWKHZHOOEHLQJRIFLYLOL]HGVRFLHWLHVLVWRHQVXUHWKDWFLWL]HQVDQG
EXVLQHVVHV WKH QHFHVVDU\ HQHUJ\ (QHUJ\ GHYHORSPHQW LV WKH EDVLV IRU HQKDQFLQJ WKH VRFLDO DQG HFRQRPLF OLYLQJ
VWDQGDUGV RI WKH SRSXODWLRQ DQG FRPSHWLWLYHQHVV7KH NH\ WR WKLV JRDO VKRXOG EH D UHOLDEOH HFRQRPLFDOO\ YLDEOH DQG
HQYLURQPHQWDOO\ VRXQG QHHGV RI WKH SRSXODWLRQ DQG WKH HFRQRP\ RI HQHUJ\ SURGXFWV ,W LV LPSRUWDQW WR LGHQWLI\ WKH
FULWLFDOIDFWRUVLVDWKUHDWWRWKHHQHUJ\VHFXULW\RIWKHQDWLRQDOHFRQRP\7KHVWDWHRIWKHHQHUJ\VHFWRURI8NUDLQHLV
QHJDWLYHO\DIIHFWHGE\FRQWLQXHGGHSHQGHQFHRQLPSRUWVRI5XVVLDQQDWXUDOJDVSHWUROHXPSURGXFWVDQGIXHOIRUSRZHU
SODQWV7RGD\VXFKGHSHQGHQFHRQSULPDU\HQHUJ\LQFOXGLQJFRDOKDVEHFRPHDOHYHUDJHWR8NUDLQHRQWKHSDUWRIWKH
QHLJKERULQJVWDWH7KHORVVRIWKHIXHODQGHQHUJ\FRPSOH[DQGDUHDVIRUIXWXUHGHYHORSPHQWRIK\GURFDUERQUHVRXUFHV
DV D UHVXOW RI WKH DQQH[DWLRQ RI WKH &ULPHD DQG WKH PLOLWDU\ RSHUDWLRQV LQ WKH HDVW RI WKH FRXQWU\ DV ZHOO DV WKH
GHVWUXFWLRQRIWKHRLODQGJDVLQIUDVWUXFWXUHLQWKH'RQHWVNDQG/XKDQVNUHJLRQV\LHOGHGDGGLWLRQDOQHZIDFWRUVZKLFK
VLJQLILFDQWO\ZHDNHQHGWKHHQHUJ\VHFXULW\RIWKHFRXQWU\*LYHQWKHLQVWDELOLW\RIVWUDWHJLFWDVNIRU8NUDLQHLWLVYLWDO
WRDFKLHYHWKHKLJKHVWSRVVLEOHOHYHOWRHQVXUHWKHHFRQRP\¶VRZQRLODQGJDVUHVRXUFHVZKLFKWRDFHUWDLQH[WHQWZLOO
FRQWULEXWH WRHQHUJ\ LQGHSHQGHQFHDQG VDYLQJV RI IRUHLJQH[FKDQJHUHVHUYHVRI WKHFRXQWU\DVZHOODV LQIUDVWUXFWXUH
GHYHORSPHQWLQWKHLQGXVWU\WD[UHYHQXHVFUHDWLRQRIDGGLWLRQDOMREV
.H\ZRUGVRLORLOSURGXFLQJFRPSOH[LPSDFWLQWHJUDWHGDVVHVVPHQWHFRORJLFDODQGHFRQRPLFGDPDJHHQYLURQPHQWDO
ORVVHQYLURQPHQW
-(/&ODVVLILFDWLRQ44
5HFHLYHGRQWKRI6HSWHPEHU
$FFHSWHGRQUGRI1RYHPEHU

,QWURGXFWLRQ
7KH DFWLYLWLHV RI WKH RLO LQGXVWU\ ZLOO LQHYLWDEO\
OHDG WR PDQPDGH LPSDFW RQ WKH HQYLURQPHQW DW
DOO VWDJHV ILHOG GHYHORSPHQW LQGXVWULDO
SURGXFWLRQ DQG WUDQVSRUWDWLRQ RI K\GURFDUERQV
7KH LPSDFW LV PDGH XSRQ DOPRVW DOO FRPSRQHQWV
RIWKHHQYLURQPHQWDLUVXUIDFHDQGJURXQGZDWHU
VRLOPLQHUDOVYHJHWDWLRQELRORJLFDOV\VWHPV
7KH QHJDWLYH LPSDFW RI LQGXVWULDO DFWLYLW\ RQ WKH
HQYLURQPHQW KDV QRW RQO\ D ORFDO WHPSRUDU\
QDWXUH 7KH ORQJ SHULRG RI LPSDFW RQ QDWXUDO
V\VWHPV OHDGV WR ODUJHVFDOH HQYLURQPHQWDO
GLVDVWHUV FKDQJHV LQ WHFWRQLF WHUPVRI JHRORJLFDO
HQYLURQPHQW ZDWHU WUHDWPHQW GHJUDGDWLRQ RI
ELRORJLFDO UHVRXUFHV FUHDWLRQ RI D JUHHQKRXVH
HIIHFW ,Q WKH FXUUHQW VRFLRHFRQRPLF FRQGLWLRQV
LW LV QHFHVVDU\ WR ILQG DQG LPSOHPHQW
HFRQRPLFDOO\ VRFLDOO\ DQG HQYLURQPHQWDOO\
EDODQFHG VROXWLRQV 7KH DSSURYHG PHWKRGV WR
HOLPLQDWH SROOXWLRQ RI HQYLURQPHQWDO VXEV\VWHPV
  
2OHNVDQGU0DWVHQNR2OJD*UDPPD
2OHNVDQGU0DWVHQNR 3K' $VVRFLDWH 3URIHVVRU $VVRFLDWH 3URIHVVRU
'HSDUWPHQW RI (FRQRPLFV DQG %XVLQHVV $GPLQLVWUDWLRQ 6XP\ 6WDWH
8QLYHUVLW\8NUDLQH
2OJD *UDPPD 5HVHDUFKHU 'HSDUWPHQW RI (FRQRPLFV $QG %XVLQHVV
$GPLQLVWUDWLRQ6XP\6WDWH8QLYHUVLW\8NUDLQH
7KLV LV DQ 2SHQ $FFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH
&UHDWLYH&RPPRQV$WWULEXWLRQ ,QWHUQDWLRQDOOLFHQVHZKLFKSHUPLWV
XQUHVWULFWHG UHXVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP
SURYLGHGWKHRULJLQDOZRUNLVSURSHUO\FLWHG
E\ RLO SURGXFWV GR QRW FRQVLGHU WKH IXOO F\FOH RI
HOLPLQDWLQJ WKH ULVN RI VHFRQGDU\ SROOXWLRQ DQG
SRVVLEOHH[WUHPHDQGLQWHJUDWHGORVVHVLQRWKHUDUHDV
 5HYLHZ RI UHFHQW UHVHDUFK VRXUFHV DQG
SXEOLFDWLRQV
2LO FRPSOH[ PDUNHW UHVHDUFK VR IDU WDNHV RQH RI
WKH FHQWUDO SODFHV RI LQWHUHVW DPRQJ LQWHUQDWLRQDO
DQG GRPHVWLF LQYHVWRUV DQG SURIHVVLRQDOV
6KRUWDJH DQG SULFHV IRU RLO DQG JDV TXHVWLRQV
UHPDLQTXLWHFRQWURYHUVLDODQGKLJKO\ UHOHYDQWWKH
8NUDLQLDQ HFRQRP\ DQG LWV VRFLRHFRQRPLF
WHFKQRORJLFDODQGHQYLURQPHQWDOVDIHW\LQJHQHUDO
0DQ\H[SHUWVIURPGLIIHUHQWILHOGVDUHLQYROYHGLQ
GLUHFW UHVHDUFK LQ WKLV DUHD HFRQRPLFV
WHFKQRORJ\ HFRORJ\ JHRSK\VLFV K\GURJHRORJ\
LQFOXGLQJ VXFK VFKRODUV DV +DUURS DQG 1L[RQ
0RUULVDQG7KHULYHO6DSU\NLQDQG
%XODWRY  .HVHOPDQ  $ VLJQLILFDQW
FRQWULEXWLRQ WR WKH WKHRU\ RI GDPDJH WR WKH
HQYLURQPHQW DQG SXEOLF KHDOWK IURP DQWKURSRJHQLF
KXPDQ DFWLYLWLHV ZDV PDGH E\ %DODWVN\\ 
  'DQ\O\VK\Q +YHV\N DQG *RO\DQ
 7HO\]KHQNR  0HOQLN DQG 6RWQLN
7DUNKRYDQGRWKHUV&RQVLGHULQJWKH
VLJQLILFDQWVWXGLHVRI WKHVHUHVHDUFKHUV LWVKRXOGEH
QRWHG WKDW GHVSLWH WKH ODFN RI GRPHVWLF HQHUJ\
UHVRXUFHV ZH QHHG DGGLWLRQDO VWXG\ DSSURDFKHV WR
LQWHJUDWHGDVVHVVPHQWRIHFRQRPLFDQGHQYLURQPHQWDO
ORVVHVWKDWFDQRFFXUGXULQJRLORSHUDWLRQV
(QYLURQPHQWDO(FRQRPLFV9ROXPH,VVXH

%DVLFPDWHULDODQGUHVXOWV
7KH RLO SROOXWLRQ UHIHUV WR WKH OHDVW VWXGLHG
HQYLURQPHQWDO DQG HFRQRPLF SUREOHPV LQ 8NUDLQH
7KH QHJDWLYH LPSDFW RI RLO RQ VRLO YHJHWDWLRQ DLU
VXUIDFH DQG JURXQGZDWHU HFRV\VWHPV LQ JHQHUDO DQG
KHDOWKFDQEHQRWHGDWDOOVWDJHVRIRLORSHUDWLRQVIURP
GULOOLQJ DQG LQGXVWULDO SURFHVVLQJ WR GHOLYHU\ WR WKH
FRQVXPHUDQGHTXLSPHQWHOLPLQDWLRQ
2QH PDMRU SUREOHP LV WKH ODFN RI LQIRUPDWLRQ WR
DVVHVV WKH HFRQRPLF GDPDJH DQG WKH ORVVHV WR WKH
HQYLURQPHQW DQG WKH ORFDO SRSXODWLRQ E\ SURFHVVHV
RI H[WUDFWLRQ WUDQVSRUWDWLRQ DQG SURFHVVLQJ RI RLO
DQG LWV FRPSRQHQWV DV ZHOO DV WKH ODFN RI D
PHFKDQLVP RI LQWHJUDWHG FRPSOH[ HYDOXDWLRQ RI
KXPDQLPSDFWVIURPRLOSURFHVVHV
$W SUHVHQW WKH OHJLVODWLRQ RI 8NUDLQH GRHVQ¶W
SURYLGH WKHSXEOLFDWLRQ RI UHSRUWV DERXW WKH KXPDQ
LPSDFW RQ WKH HQYLURQPHQW LQ WKH RLO H[WUDFWLRQ
DUHDV 7KHUH DUHQ¶W DOVR LQIRUPDWLRQ GLJHVWV RI
GHWDLOHGDVVHVVPHQWRIHQYLURQPHQWDODQGHFRQRPLF
GDPDJHDQGGHVFULSWLRQRIGHFLVLRQPDNLQJDVWRWKH
UHJLRQDO ORVVHV PLQLPL]DWLRQ GXULQJ RLO DQG JDV
SURMHFWV UHDOL]DWLRQ &XUUHQWO\ 'HSDUWPHQWV RI
(QYLURQPHQW DQG 1DWXUDO 5HVRXUFHV RI 5HJLRQDO
6WDWH$GPLQLVWUDWLRQHOHFWLYHO\SXEOLVKRQO\DOLVWRI
GRFXPHQWV WKDW JRYHUQ WKH DVVHVVPHQW RI
HQYLURQPHQWDO LPSDFW DQG DUH XQGHU FRQVLGHUDWLRQ
DQG WKRVH WKDW UHFHLYHG WKH HQGRUVHPHQW RI
HQYLURQPHQWDODVVHVVPHQW
7KH PDLQ UHJXODWRU\ GRFXPHQW JRYHUQLQJ WKH
SURFHGXUH IRU DVVHVVLQJ WKH LPSDFW RQ WKH
HQYLURQPHQW RU HQYLURQPHQWDO DVVHVVPHQW LQ RXU
FRXQWU\ LV WKH /DZ RI 8NUDLQH ³(FRORJLFDO
H[SHUWLVH´ 7KH OLVW RI ODZV DQG UHJXODWLRQV RI
8NUDLQH DFFRUGLQJ WR ZKLFK(,$ LV GHYHORSHG DOVR
LQFOXGHV WKH /DZ RI 8NUDLQH  ³2Q (QYLURQPHQWDO
3URWHFWLRQ´³2Q$LU3URWHFWLRQ´³2Q+HDOWKFDUH´
:RRG:DWHUDQG/DQG&RGHRI8NUDLQH5HVROXWLRQ
RI &DELQHW RI 0LQLVWHUV RI 8NUDLQH DV WR WKH
HQYLURQPHQW DQG LQWHUQDWLRQDO &RQYHQWLRQV ³2Q
7UDQVERXQGDU\ (,$´ ³2Q DFFHVV WR LQIRUPDWLRQ
SXEOLF SDUWLFLSDWLRQ LQ GHFLVLRQ PDNLQJ DQG DFFHVV
WRMXVWLFHLVVXHVFRQFHUQLQJHQYLURQPHQW´
,QWHUQDWLRQDO H[SHULHQFH ZLWK HQYLURQPHQWDO ORVVHV
DVVHVVPHQW SURFHGXUHV  LV ULFKHU WKDQ GRPHVWLF
7KDW¶V ZK\ ORWV RI PDWHULDOV RQ WKH VXEMHFWV DUH
FRYHUHG LQ IRUHLJQ SXEOLFDWLRQV DQG UHSRUWV RQ
VWUDWHJLF HQYLURQPHQWDO DVVHVVPHQW RI SODQV DQG
SURJUDPV GHYHORSPHQW 8NUDLQH KDV D OLVW RI
VXEMHFW WKDW KDYH WR XQGHUJR FRPSXOVRU\
HQYLURQPHQWDO DVVHVVPHQW 7KH RLO FRPSOH[
EHORQJVWRWKRVHDFWLYLWLHVWKDWUHTXLUHFRPSXOVRU\
FRPSOH[ HFRORJLFDO DQG HFRQRPLF DVVHVVPHQW
$GDPHQNR
2YHUDOO  SHUFHQW RI RLO FRPSOH[ HQWHUSULVHV DUH
WKH KLJKULVN IDFLOLWLHV )RU WKHVH FRPSDQLHV PRUH
DFFXUDWH LV WKH DVVHVVPHQW RI WKH LPSDFW RI DFWLRQ
ZKLFK LQFOXGHV QRW RQO\ WKH DVVHVVPHQW RI
HQYLURQPHQWDO GDPDJH EXW DOVR XQSUHGLFWDEOH
HYHQWVWKDWXOWLPDWHO\OHDGWRHFRQRPLFORVVHVRIRLO
DQG JDV HQWHUSULVH DQG RI UHJLRQ DQG VWDWH DV D
ZKROH 7KH LPSDFW RSHUDWLRQV LQFOXGH RLO VSLOOV
JHWWLQJ RLO FRPSRXQGV UHODWHG WR WKH SURGXFWLRQ RI
FKHPLFDOV LQWR JURXQGZDWHU QRLVH SROOXWLRQ
XQDXWKRUL]HGFRQQHFWLRQVH[SORVLRQVHWF
$VVHVVPHQWRIWKHLPSDFWRIRLO FRPSOH[LPSDFWRQ
WKH HQYLURQPHQW DQG KXPDQ KHDOWK LQ DUHDV RI RLO
DQG JDV H[WUDFWLRQ LW LV QHFHVVDU\ WR FRQVLGHU WKH
ZKROH F\FOH RI RLO RSHUDWLRQV %XW DV D UXOH WKH
H[WHQWRIHQYLURQPHQWDOQHJDWLYHLPSDFWGHSHQGVRQ
WKHTXDOLW\RIZRUNVRQFRQVWUXFWLRQRIRLO LQGXVWU\
REMHFWV LQFOXGLQJ GULOOLQJ DQG LPSOHPHQWDWLRQ RI
LQGXVWULDO SURFHVVHV ,Q DGGLWLRQ WKH (XURSHDQ
H[SHULHQFH $GDPHQNR  VXJJHVWV WR RUJDQL]H
DOO LPSDFW DVVHVVPHQWV DV SULPDU\ VHFRQGDU\ DQG
LQWHJUDWHG7KHSULPDU\LQIOXHQFHVDUHWKHLQWHJUDWHG
HIIHFWV FDXVHG GLUHFWO\ E\ WKH DFWLYLWLHV LQ WKH ILHOG
DQG DUH FRQQHFWHG ZLWK WKH FRQVWUXFWLRQ
PDLQWHQDQFH DQG UHFRQVWUXFWLRQ RI WUDGLQJ REMHFWV
6HFRQGDU\RULQGLUHFWDUHWKHH[WHUQDOHIIHFWVFDXVHG
E\SULPDU\HIIHFWVDQGRFFXULQRWKHUFLUFXPVWDQFHV
RI WLPH DQG SODFH ,QWHJUDO HIIHFW LV D V\QHUJLVWLF
HIIHFWZKLFK LV WKH UHVXOW RISULPDU\ DQG VHFRQGDU\
HIIHFWV WDNLQJ LQWR DFFRXQW WKHLU QHJDWLYH LPSDFW
RYHUWLPH:HVWXGLHGWKHHIIHFWVRIQHJDWLYHLPSDFW
RQWKHHQYLURQPHQWDQGKXPDQKHDOWKDVDUHVXOWRI
WKH RSHUDWLRQ RI LQGLYLGXDO GHSRVLWV LQ 2NKW\UND
GLVWULFWRI6XP\UHJLRQZKHUH WKHUH LV WKHSROOXWLRQ
RI WKH  IHUWLOH VRLO E\ RLO WKDW FDXVHV VLJQLILFDQW
HFRQRPLFORVVHV5XEDQRY
*UDPPD DQG 6KNDUXSD  KDYH PDGH DQ
DQDO\VLV DQG V\VWHPDWL]HG WKH LQIOXHQFH RI RLO DQG
JDV LPSDFW RSHUDWLRQV RQ WKH HQYLURQPHQW DW WKH
ORFDO OHYHO VHSDUDWHO\ IRU WKH IROORZLQJ DUHDV DLU
VXUIDFH VRLO JURXQGZDWHU VRFLDO HQYLURQPHQW
SXEOLFKHDOWK7DEOHVKRZVWKHFKDUDFWHULVWLFVRI
SULPDU\ VHFRQGDU\DQG LQWHJUDWHG UHJLRQDO LPSDFWV
RI QDWXUDO WHUULWRULDO FRPSOH[ DFWLYLW\ RQ RLO
SURGXFWLRQ ([FHSW IRU WKH FRPSRVHG IDFWRUV IRU
HDFK VXEV\VWHP HQYLURQPHQWDO PDQPDGH LPSDFWV
DUH PDUNHG DV W\SHV RI DQWKURSRJHQLF GLVWXUEDQFHV
DQG GDQJHURXV SURFHVVHV DQG WKHLU FKDUDFWHULVWLFV
W\SHV RI SROOXWLRQ DQG FRQWDPLQDQWV (DFK HOHPHQW
KDV LWV RZQ VXEVWUXFWXUH FRQFHUQLQJ WKH GHWDLOV RI
GHVFULEHG YLRODWLRQV RU FRQWDPLQDWLRQ VHH 7DEOH 
LQ$SSHQGL[
%DVHG RQ WKH FODVVLILHG SRWHQWLDO FRQVHTXHQFHV RI
HQYLURQPHQWDO LPSDFWV DQG LPSDFW DFWLRQV RI RLO
SURGXFWLRQ RQ QDWXUDO WHUULWRULDO FRPSOH[ WKH
(QYLURQPHQWDO(FRQRPLFV9ROXPH,VVXH
 
UHVHDUFK LV GLUHFWHG WR IRUPDWLRQ RI LQWHJUDO
LQGLFDWRUV RI DQWKURSRJHQLF LQIOXHQFH LQ DUHDV RI
H[WUDFWLRQHTXLSPHQWSROOXWLRQ
,PSDFWLQWHJUDWHG DVVHVVPHQW RI HFRORJLFDO DQG
HFRQRPLFGDPDJH WR WKH HQYLURQPHQW RI WKH UHJLRQ
VKRXOG VWDUW IURP GHYHORSPHQW DQG H[SORLWDWLRQ RI
RLO ILHOGV )LJ  2Q WKH RQH KDQG LW LV FOHDU
SKDVLQJ RI ZRUNV SURYLGHG E\ W\SLFDO SURMHFWV RQ
WKH RWKHU KDQG WKH HPHUJHQFH RI EDODQFHG UHODWHG
SURMHFWV WKDW DUH DVVRFLDWHG ZLWK REMHFWV QHFHVVDU\
IRUWKHRSHUDWLRQRIWKHPDLQREMHFWVRIGHSRVLWV%XW
WKH LQWHJUDWHG DVVHVVPHQW UHTXLUHV FOHDUO\ GHILQHG
OHJDO IUDPHZRUN WRFRPSHQVDWH WKHQHJDWLYH LPSDFW
RI RLO DFWLYLWLHV VHW WR WKH UHJLRQ SRSXODWLRQ ,Q WKH
UHJXODWLRQV WKH VFKHPH ZRUNV DQG SUHVHQWDWLRQ RI
UHVXOWV LQFOXGLQJFRPSHQVDWLRQRIGDPDJHVVKRXOG
EHFOHDUO\VSHFLILHG
,PSDFWLQWHJUDWHG HYDOXDWLRQ LQFOXGHV ILUVW RI DOO
LGHQWLILFDWLRQRIWKHPRVWVLJQLILFDQWVRXUFHVRIULVN
ULVN IDFWRUV DQG WKHLU UDQNLQJ LQ YLHZ RI WKH
VWDELOLW\ RI WKH V\VWHP EDVHG RQ PDSSLQJ ULVN
VFHQDULRV RI HPHUJHQFLHV DQG GHWHUPLQLQJ WKH
VWDELOLW\ WKUHVKROGV RI RLO FRPSOH[ XVDJH RI
PDWKHPDWLFDO PHWKRGV ± VLPXODWLRQ XVH RI
DVVHVVPHQW PHWKRGV DQGGHFLVLRQPDNLQJPHWKRGV
7KH ILUVW JURXS RI LQGLFDWRUV VKRXOG UHIOHFW WKH
FKDQJH LQ WKH SURSRUWLRQ RI GHVWDELOL]LQJ IDFWRUV
VXFKDVWKHLPSDFWDFWLRQVIURPRLOVSLOOVDVVRFLDWHG
JDVIODULQJVKRFNZDYHDQGVRRQ
7KHUHVXOWLQJLQGLFDWRUVRIWKLVJURXSDUHDVIROORZV
i VRFLDOޤPRUWDOLW\GLVDELOLW\PRUELGLW\
i HQYLURQPHQWDO ʹ TXDOLW\ GHWHULRUDWLRQ DQG
LQFUHDVLQJSUHVVXUHRQWKHHQYLURQPHQW
i HFRQRPLF ʹ ORVV RI QDWLRQDO ZHDOWK WKH
DGGLWLRQDOORVVHVRIVRFLHW\
7KHVHFRQG JURXSRI LQGLFDWRUV UHIOHFWV D V\VWHP
RIPHDVXUHV WRPLQLPL]H WKHGDPDJH,W LQFOXGHV
LQGLFDWRUV FKDUDFWHUL]LQJ WKH UDWLR RI FRVWV
WKDW DUH GLUHFWHG WR SUHYHQW WKH LPSDFW
DFWLRQVWRWKHWRWDOYDOXHRIWKHDQWLFLSDWHGORVVHVDQG
FRPSHQVDWLRQ FRVWV FKDQJH LQ WKH VKDUH RI
SUHYHQWLYHDQGFRPSHQVDWRU\ FRVWV LQ WRWDOFRVWVRQ
UHJXODWLRQHPHUJHQFLHV
$ QRUPDWLYH PRGHO RI WKH DYDLODELOLW\ DQG XVH RI
QDWXUDO UHVRXUFHVSURJQRVLV LQFOXGLQJ LPSDFW DFWLRQ
LVVKRZQLQ)LJVHH$SSHQGL[
&RQFOXVLRQ DQG UHFRPPHQGDWLRQV IRU IXUWKHU
UHVHDUFK
&XUUHQWO\ LQWHJUDWHG DVVHVVPHQWRI WKH H[WHQWRIRLO
SROOXWLRQ LQ 8NUDLQH LV DEVHQW RQO\ IUDJPHQWDU\
DVVHVVPHQW RI KRZ RLO FRPSOH[ LQIOXHQFHV WKH
LQGLYLGXDOFRPSRQHQWVRIWKHHQYLURQPHQWLVFDUULHG
RXW $QDO\VLV RI WKH SUREOHPV RI RLO SROOXWLRQ KDV
VKRZQ WKH DSSURSULDWH XVH RI LPSDFWLQWHJUDWHG
PHWKRGV RI HFRORJLFDO DQG HFRQRPLF HYDOXDWLRQ RI
HIIHFWVRISHWUROHXPRQWKH HQYLURQPHQWDQGSXEOLF
KHDOWK LQ WKH ILHOGV RI GLUHFW SURGXFWLRQ DQG
WUDQVSRUWDWLRQRIRLO
,PSDFWLQWHJUDOPHWKRG LV WR GHWHUPLQH WKH LQWHJUDO
LQGH[RIKXPDQLPSDFWRQWKHHQYLURQPHQWEDVHGRQ
DQ DVVHVVPHQW RI LPSDFW DFWLRQV RQ FHUWDLQ
LQGLFDWRUV RI QDWXUDO LQJUHGLHQWV 7KH SURSRVHG
DSSURDFKSURYLGHV DPRUH V\VWHPDWLFSLFWXUH RI WKH
HQYLURQPHQWDO DQG HFRQRPLF FRVWV DQG ORVVHV WKDW
DUH FRQQHFWHG ZLWK RLOSURGXFLQJ SURFHVVHV WKDW
SURPRWH PRUH HIIHFWLYH GHFLVLRQPDNLQJ RQ
GHYHORSPHQW VWUDWHJLHV IRU VRFLRHFRQRPLF
GHYHORSPHQW RI DUHDV VWXG\ RI LQYHVWPHQW SURMHFWV
RQ UHJLRQDO QDWLRQDO DQG LQWHUQDWLRQDO OHYHOV
LPSURYHPHQWRI WKHTXDOLW\RI OLIH LPSURYHPHQWRI
K\JLHQLFOLYLQJFRQGLWLRQVWKURXJKWKHLGHQWLILFDWLRQRI
FDXVHV RI FHUWDLQ GLVHDVHV W\SHV VSUHDG LPSURYHPHQW
RIZDWHU VXSSO\ RI VHWWOHPHQWV WKDW DUH ORFDWHG LQ WKH
ULVN RI RLO SROOXWLRQ GHWHUPLQDWLRQ RI FRPSHQVDWLRQ
FRVWV IRU WKH SDUWLHV ZKLFK EHDU DGGLWLRQDO FRVWV RI
HQYLURQPHQWDOGHJUDGDWLRQUHVXOWLQJIURPRLOSROOXWLRQ
LPSURYHPHQW RI WKH HIILFLHQF\ RI DOORFDWLRQ RI IXQGV
IURP HQYLURQPHQWDO IXQGV RI ORFDO DQG VWDWH OHYHO DV
ZHOODVPDNLQJVWUDWHJLFGHFLVLRQVDVWRWKHRLODQGJDV
SURMHFWVLPSOHPHQWDWLRQ
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7\SHVRILPSDFW
DFWLRQV
7UDQVIRUPLQJ
FRPSRQHQWVDQG
SURFHVVHV
3ULPDU\HIIHFW
FKDQJHV
7KHVHFRQGDU\LPSDFW
SURFHVVޤFRQVHTXHQFHV
,QWHJUDOHIIHFW
FRQVHTXHQFHVIRUORFDO
GHYHORSPHQW
    
9LRODWLRQRIQDWXUDO
ODQGVFDSHV
FRPSOH[URFNV
JURXQGZDWHUVRLOV
0HFKDQLFDO GHVWUXFWLRQ RI WKH
XQGHUO\LQJ URFNV GXULQJ GULOOLQJ
GHSUHVVLRQIXQQHOV
DQG ILHOGV UHJUHVVLYH ILHOGV
'LVLQWHJUDWLRQ RI VXUIDFH VRLO
PDVVHV FKDQJLQJ RI WKHUPDO
FKDUDFWHULVWLFV RI WKH ODQGV DQG
VRLOV
5HGLVWULEXWLRQRIOD\HU
SUHVVXUHRYHUIORZVRIIOXLGV
5HJLPHFKDQJHDQGFKHPLFDO
SDUW RI WKH GHHS DTXLIHUV LQILOWUDWLRQ DQG
RXWIORZ RI OLTXLGV DQG JDVHV WR WKH VXUIDFH
VRLO VXEVLGHQFH ODQGVOLGHV FKDQJLQJ WKH
SHUPHDELOLW\RI WKHXQGHUO\LQJ URFNVEULGJHV
5HJLRQDO VXUIDFH VXEVLGHQFH LQFUHDVH RI
HURVLRQ
5HGXFLQJ WKH ELRORJLFDO
SURGXFWLYLW\RISODQW ELRPDVV
UHGXFLQJ VSHFLHV GLYHUVLW\
FKDQJHVLQZDWHUUHJLPH
UHGXFWLRQ RI HFRQRPLF DQG
UHFUHDWLRQDOYDOXHRIODQGDQG
YLRODWLRQ RI WKH DHVWKHWLFV RI
WKHODQGVFDSH LQFUHDVLQJ WKH
ULVN RI DFFLGHQWV GXH WR
ODQGVOLGHV&KHPLFDO SROOXWLRQ
RI VRLO E\
K\GURFDUERQV
5HOLHI SURFHVVHV RI
UHOLHIFUHDWLRQ
)RUPDWLRQ RI WHFKQRJHQLF UHOLHI
SRVLWLYH IRUPV HPEDQNPHQWV
VKDIWV QHJDWLYH H[FDYDWLRQ
TXDUULHV EDUQV WUHQFKHV
PHFKDQLFDO GDPDJH RI PLFUR
DQGQDQRUHOLHIRXWSXW
)ODWDQGOLQHDUHURVLRQ
UDYLQHVZDVKRXWV WURXJK VXEVLGHQFH GLSV
VXEVLGHQFH FUDFNV NULRKHQH] VHDVRQDO
FKDQJH RI PHOWLQJIUHH]LQJ WHUPRHURVLRQV
VRLOPRYHPHQWVNDUVWޤ IDLOXUHVVXEVLGHQFH
VXIIXVLRQGHIODWLRQޤKROORZEORZLQJ
7KHUPDO HIIHFWV LQ
FRPEXVWLRQ RI RLO
DQGJDVLQWKHILUH
OHVLRQSODFHV

7KHVKRFNZDYHRI
WKH H[SORVLRQ RI
JDV RU RLO YDSRUV
RLOSURGXFWVLQWKH
DIIHFWHGDUHD
%LRWD
IORUDDQGIDXQD
7KHFRQVWUXFWLRQDQGRUSDUWLDO
GHVWUXFWLRQ RI YHJHWDWLRQ LQ WKH
FRQVWUXFWLRQRIWHFKQLFDOREMHFWV
RUILUH9LRODWLRQRIODQGVFDSHVLQ
SODFHVRIQHVWLQJELUGVORVVRI
FRQGLWLRQVRIILVKIDXQD
'HJUDGDWLRQ RIYHJHWDWLRQ UHGXFWLRQ LQ VSHFLHV
FRPSRVLWLRQ IRUPDWLRQ RI VSHFLILF ]RQHV RI
YHJHWDWLRQ DORQJ WHFKQLFDO IDFLOLWLHV FKDQJH LQ
QRUPDOJURZWKDQGDFWLYLW\RIDTXDWLFRUJDQLVPV
7KHVH DSSO\ PHDGRZV PDUVK YHJHWDWLRQ
IRUPDWLRQ DSSHDUDQFH KDORSK\WLF SODQW JURXSV
RULQGLYLGXDOKDORSK\WLFSODQWVWKHDSSHDUDQFH
RI RXW RI ]RQHV ³$OLHQV ´ WKH FKHPLFDO
FRPSRVLWLRQRISODQWVFKDQJHޤWKHDFFXPXODWLRQ
RI WR[LF FRPSRXQGV DQG HOHPHQWV LQFOXGLQJ
3$+'LVHDVHDQGGHDWKRI
SODQWVWKHFDXVHRIWKHLUPRUSKRORJLFDOFKDQJHV
ޤ WXPRU QHFURVLV FKORURVLV DQG VR RQ
UHVWUXFWXULQJ RI VRLO ELRFHQRVHV VSHFLHV
FRPSRVLWLRQ 7KH GHVWUXFWLRQ RI SDVWXUHV
&KDQJLQJWKHQXPEHURIELUGVDQGPDPPDOV
GHSOHWLRQRIVSHFLHVFRPSRVLWLRQDQG
XQWLOQXPEHURIILVKIDXQDWLOOFRPSOHWHGHDWKRIILVK
7KH GHVWUXFWLRQ RI IORUD DQG
IDXQD UHGXFLQJ ELRORJLFDO
SURGXFWLYLW\RISODQW ELRPDVV
UHGXFLQJ VSHFLHV GLYHUVLW\
FKDQJHVLQZDWHUUHJLPH
FKDQJLQJ WKH DUHD
ODQGVFDSHV
)DWDO DQG VHYHUH LQMXULHV
UHGXFLQJ HFRQRPLF DQG
UHFUHDWLRQDOYDOXHRIODQGDQG
YLRODWLRQ RI WKH DHVWKHWLFV RI
WKHODQGVFDSH
ULVNVRIWHFKQRJHQLFGDQJHU
&KHPLFDO SROOXWLRQ
E\ LQGXVWULDO JDV
HPLVVLRQV
$WPRVSKHUH %ODFNGXVW
GXVW RLO DHURVROV RLO IXPHV
3$+V
VXOIXU R[LGHV K\GURJHQ VXOILGH
FDUERQPRQR[LGH
&KDQJLQJ WKH WUDQVSDUHQF\ RI WKH
DWPRVSKHUHDQGUDGLDWLRQEDODQFH
UHGXFLQJ HYDSRUDWLRQ RI RLOFRQWDPLQDWHG
ZDWHUVXUIDFHV
,QWR[LFDWLRQ LOO KHDOWK WKH
GLVHDVH RI WKH V\VWHPV DQG
LQWHUQDO RUJDQV UHGXFWLRQ RI
ELRORJLFDOSURGXFWLYLW\RISODQW
ELRPDVV UHGXFLQJ VSHFLHV
GLYHUVLW\
&KHPLFDO ZDWHU
SROOXWLRQ E\
K\GURFDUERQV
:DWHUREMHFWV
K\GURORJLFDO
DQG K\GURFKHPLFDO
SURFHVVHV
&KDQJLQJ FRQGLWLRQV RI WKH
VXUIDFH ODQG DQG JURXQGZDWHU
DQG ZDVWHZDWHU WUHDWPHQW
FKDQJLQJWKHVSHHGRIWKHZDWHU
PDVVHV DQG ZDWHU VXSSOLHV
PL[LQJ RI ZDWHU PDVVHV RI
GLIIHUHQW JHQHVLV WKURXJK
JURXQGZDWHURYHUIORZV
7KHULVHRIJURXQGZDWHUDQGRYHUGDPSLQJRI
VRLOV ZDWHUORJJLQJ ORZHULQJ RI JURXQGZDWHU
OHYHOV ޤ GUDLQLQJ DQG GU\LQJ RI ODQGVFDSHV
H[KDXVWLRQ RI DTXLIHUV H[KDXVWLRQ RI VRLO
PRLVWXUH UHVHUYHV GHSOHWLRQ RI VRXUFHV RI
VDOLQLW\ GHJUDGDWLRQ RI ZHWODQGV &KDQJLQJ
WKH FKHPLFDO SURSHUWLHV RI VXUIDFH DQG
JURXQGZDWHU SROOXWLRQ E\ RLO SHWUROHXP
K\GURJHQ VXOILGH ZDWHUVROXEOH VDOWV
UHDJHQWVIRUGULOOLQJDQGZHOOWHVWLQJ
LQFUHDVLQJWXUELGLW\RIZDWHUILOPVFKDQJHVLQ
SK\VLFDO SK\VLFRFKHPLFDO SURSHUWLHV RI
ZDWHU WKH FRPSRVLWLRQ DQG SURSHUWLHV RI
VHGLPHQWV ޤ WKH GHWHULRUDWLRQ RI DHUDWLRQ
K\GURJHQ VXOILGH FRQWDPLQDWLRQ
HXWURSKLFDWLRQDQGGHVWUXFWLRQRIZDWHU
5HGXFLQJ RI WKH ELRORJLFDO
SURGXFWLYLW\ RI ZDWHU ERGLHV
UHGXFLQJRIVSHFLHVGLYHUVLW\
7KH GHWHULRUDWLRQ RI GULQNLQJ
ZDWHU TXDOLW\ KHDOWK
GHWHULRUDWLRQ DQG V\VWHPV
DQGLQWHUQDORUJDQVOHVLRQ
 6RFLDO DQG HFRQRPLF
FRQGLWLRQV DQG
SHRSOH¶VKHDOWK
7KH GHVWUXFWLRQ RI QDWXUDO
UHVRXUFHV LQFOXGLQJ LQGXVWULDO
UHVRXUFHV RI WKH LQGLJHQRXV
SRSXODWLRQ KXQWLQJ DQLPDO
KXVEDQGU\ ILVKHULHV&KDQJLQJ
RI VRFLDO FRQGLWLRQV
GHWHULRUDWLRQRULPSURYHPHQWRI
OLIHFRPIRUW
/LPLWLQJ RSSRUWXQLWLHV IRU LQGLJHQRXV SHRSOH
WRHQJDJHLQWUDGLWLRQDODFWLYLWLHV5HGXFLQJRU
LQFUHDVLQJ RI SRSXODWLRQ FKDQJLQJ DJH DQG
VH[ FRPSRVLWLRQ5HGXFLQJ WKHDYDLODELOLW\ RI
TXDOLW\ZDWHUWRWKHSRSXODWLRQ
&KDQJLQJ WKHLQIUDVWUXFWXUHRI
LQGXVWU\ HPSOR\PHQW DQG
IRUPV RI HPSOR\PHQW
,QFUHDVLQJ RU UHGXFLQJ RI
VRFLDOWHQVLRQV
6RXUFH%XODWRYV\VWHPDWL]HGE\WKHDXWKRU
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